Functions of insulin and insulin receptor signaling in retina: possible implications for diabetic retinopathy.
Insulin action regulates the metabolic functions of the classically insulin-responsive tissues: liver, adipose, and skeletal muscle. Evidence also suggests that insulin acts on neural tissue and can modulate neural metabolism, synapse activity, and feeding behaviors. Insulin receptors are expressed on both the vasculature and neurons of the retina, but their functions are not completely defined. Insulin action stimulates neuronal development, differentiation, growth, and survival, rather than stimulating nutrient metabolism, e.g., glucose uptake as in skeletal muscle. Insulin receptors from retinal neurons and blood vessels share many similar properties with insulin receptors from other peripheral tissues, and retinal neurons express numerous proteins that are attributed to the insulin signaling cascade as in other tissues. However, undefined neuron-specific signals downstream of the insulin receptor are likely to also exist. This review compares retinal insulin action to that of peripheral tissues, and demonstrates that the retina is an insulin-sensitive tissue. The review also addresses the hypothesis that dysfunctional insulin receptor signaling in the retina contributes to cell dysfunction and death in retinal diseases.